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(57) Abstract: A lighting optical device for lighting a surface to be lighted with a light in a desired polarized condition without 
practically affected by the production errors of an optical member functioning as a wavelength plate. A lighting optical device for 
lighting surfaces to be lighted (M, W) based on a light from a light source (1). It is provided with a polarization conversion element 
(12) disposed on a lighting pupil surface or in its vicinity, for converting the polarized condition of an incident light into a specified 
polarized condition. The polarization conversion element has a plurality of variable optical rotation members for variably imparting 
a rotary angle to an incident linear polarization. Each variable optical rotation member has two deflection-angle prisms formed of 
an optical material having an optical rotation feature and being capable of moving relatively along a direction crossing the optical 
axis (AX). 
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[0085] ^[^^^^m^^^K^^^S^<^I^M^^B^Tii, ^ 

(DztxhZc ^muytm^mmxa, v^wim^titcu^xh 
?^?-ym%nzz.tfrx%% 0 

[0086] tZ^X\ *mmMX /c:tx.« > a^WI|WO2005/076045^V7W5/b^ 

[0087] ^ti^nu ^mmnmxn, u%M^m^t\^x(D^MM%^yYi2^^ mi 
wytnm& ^H^-r^mwc^&ytmm 2a~ 1 2h^«t ij^ltv ^ 0 
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[0088] ^f*W^«, ||^S^^«^3feiCoT#Br^Jfe3feSlJ#12a~12h^J;5^ 
#^«7t^Wl2a~12h^lEa!^if^Sj;5^mi{1^7 0 yXA23a^m2fM^ 

[oo89] r^j^ 0i^-ri5^, mmncRiz, m^-mnmms^mm^^ 

^nW) , *S$Lffib=*-~y M 2 cfKDft^^f ( 1 2a~ 1 2h) ©tB*MM££H1-5S& 
lijfPDRlSr$(J#PL, imMmtLX(D^X?M%tcl%y^W±\Zfafr?ytM(D® 

[0090] r5LT, ^Wi^(0,EiB^7fe^M(l~17)T1i, ^^^^M2Srf#J5fe 

•r5#^Sm(12a~12h;23a, 23b) (Dmrnmrn^mm^wm^m^tti: 

[0091] ±&<£>iftBim^ "I^^^M2^Alt-r6^^, Z^^^fl^ 
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[0093] ±3£<£>ifc^-m, ll^^<Z)^^^8^fiJ^^-r580(7)M^^^ 

[0094] 7KH B H^fflV^T^-^«Wl2a~12h^(W^Ttt^T 
[0095] ±i£<£>iftKfc$8l^ "T^^^M2^BJ)fe^^UTg^^^^ 
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[0096] miOfe, *Wii^^^^|@i^-7h©»I»tfti^tltfe5 

[0097] mio&^MT-zk, ^mm^-^yhm, ^Ax^^t-r^om^K 

f B v oTiag$tL^80(7)R^^^fitB^#9a ( 9b, 9c, 9d, 9e, 9f, 9g*3«t 
[0098] #RT^tg^W9a~9h(i, fet^ffR^^^^^SrMtJ^ttAX 

¥IS:(3~5)^ffl^J;t9, ^mmM^yh9\LAMi-%8mw<Dftm3%m}$ 
xh%u-fxh% 0 

[0099] l^u^, m2^mnmm^4,b^mtLm^-yY9t(Dm(D%^\zmM. 
%fotz.ft^tt<D®%m&ft¥<D&w^. ^mm^^yh9^m-r^M(D 

tiMiWitLx, nm^-r £5i-> tct?Ln^mmm^yh9(Du\mnmn> 
m^x^mfm^%m3^mmm%^mKf^tzy), -^mmimmYi 
^AM^mm<D^m3h^z^mmLxm^^m^mytjj^^i-m 

[oioo] ^(om&, jfmmm(D^m<m^~yh9x\^ ^mmnn9am/m 
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m^y°')^2ibtm2m^y°3^^2ict(DmM±mh^\^mim^y o ')^22 
ztm2{nft7 a y^22bt(Dmm±m*mm'Z) 0 
[0101] &^x\ ^m^^U9a^>LMBM^<Dm^(D^^m^M'r^t^ 

mm^fc^(D^{§\mmtitcm^^m^tLX(D^mtm^^h9o 

^-r^mMU^wdK^-r^t^x^, m^x\mm<Dm%wm(fck7Lnm 
jjfauytwm, mjjfamytwwi, zjjmm^tij^^i-^w.mM^m^tix 

m^^.-r%ztiM, mwmmh<fez<DfcmKte\^xffiM(Dmy£wm<Dft^ 
%w^Mmftx^x?M&£T$v^w%mmi-&^ttfx%, m^ximm(Dnm 

[0102] i^cDMTtt, 8mmW*ft5Wr&fcM @ LTV rtU^te£tL2>r 

\m%M^m^t\^x(D^mim^~yyv(D\m\^ 

&c -m^mm^^(2^i7)(Dmm^fcn^<Dmmmm'r^t^x^^ 0 
ttMz, ^mmm^yhd&mmytmzttvxm&sfcimtfxh&^u m 
wytffitpfc\Mfem\mtfxh&\ 

[0103] ^fc, ±3^^KT*«, ^&fa^~yh9%m^Vtc\K&<D8mty;<Dyt%C33a 
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[0104] fM)t^fiiyIiJ^18<Z)a'J^m^S^V>T, feSf«^^^#Bl^fitg 

[0105] m5\^Lt^mfc^^yhi2tmm^Lfc^itim^-yh9k&m 
[0106] mi2ix ^mmMmK^^(D^mim^^yh(Dm^mm\^i-m 

Xh% 0 mi2\^i- vf^iim^-yhmx 012(a) -?W?y4 

[0107] Hll2(b)£#J$-r5^ RT^fiffi^^^M9«, ftlftAXSr^'L^S^^ 
M^rt^f5M^iag$^#m^H^<Z)^fiffi^Wl9a, 19b, 19c, 1 
9d, 19e, •••^Wf#J$£tl/O^5 0 ^MtfB^H5fa"(19a~19e, •••)«> 

@3 (b) ^^-r^t^Mit ^thx^ti^tim^tix^ 0 

[0108] ^#BT^fitS^#(19a~19e, • • •) tt, ^^{1 H^^^^^S 
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^m^^^^m^m^xh^n-rxh^ 
[0109] isfoisfc&b, m2^mtmm.mut^mnm^yn9t(Dm(D^^\zM 

ifcofM^^z^^MTfc^ft^^ 

ftWl da'LA^-r^mm HfDt^JteoTt^, Bl^tt^Wl9c(^ 

At^3)fej^Z^raLT^ 

[0110] dl2(7)^fitS^^5/M9T:1^ ^f£ffi^#19a^i/4« 

^{M(fe5V>«^lfM^yyXA22ai^2^^yXA22bi^tS^fM)Sr||^ 

^yyXi.21b^^2fJS^yyXi,21c^(Z)t@^fiE(fe5V^i^lfJi^yyXA22ai 
^2^7°yX^22bi(Dffi^f{ig)§rM1-5o 

[oin] 7^^x\ ^mmmmi9a%^>LMBMV(Dmfe<D%m&m\mfei-%z.bK 

SBfl^Att^z^ft^^ r5br 

<D^£ffi^»yM9<7^ffl^<M, A^^fM«l^m^(7)fM«fii(^#: 
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[0113] ±^f#^-m, Br^fi^^^5/M9Sr^^7^yKl6^i£^^gag 

^\z.mi^mmnxh^\ tit, ^^ym^m^iax &&<Dnw$*D^®. 
[oii4] tit, t^mmxix ^ffi%m^~yhi9%mmLfcWM<Dytm$ir'<xz 

mmvKmfrb&»immmm (Isolde, •••)^^\mmm^^^ / mn 
mrr^tKtX), %mteiMftWM(DftxwmMmtLX(D^?M%, m^xfev*. 
^w^mm-r^thx^o 
tons] z.<Dm&, mi2Km-r^\^ mmncRn, myt^mnmms^bmm^ 
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[0116] ^m^mmmmxix mm%^mmi-ii)^mMmt%^m^wi 

[0117] 014^^2^Mi:L-r^-rj;5^> RT^J^t^ybSOtLT, 1k?&r^V 

^mm^%m%cm^mn^Kx^m^%m^i a -su\mm^fitzM 

Hj^5/h82a-82fiCj;i9f|^tl§o 
[0118] [114(b) £#J§LT, ^Rr^^fP#81a~81f^ffl^oV^T^^1-5 0 

rrT1i^T«7tW81f^lStbT^0^-r§ o 014(b) fclfclvC, bT^JI^^ 
#81f(7)#®J^^(Z^^)^fo v o^liiC<Z)fiM83fl~83f5Sr#^o ^ 
*^:/5mVK 1 6 O Bfl P §13 1 6a 1*1 <7)»(Z){£ g8 3f 1 ~ 8 3f 5 Srili® U7t#3t ^<^fl 
«f§£84fl~84f5^-f 0 ^«»W81fSr^$^V^^(7)fl) I £^84fl 
~84f3fc*|VC ^Wk%m^li^\^±%M(Dm%^mSAlA, 84f5«, bJ^ 

j«^#81fc««/ ft (Y#[rJ) cdhwosct, A^fb^iillfl^^fM^^ 

[0119] ttvy&yt&^z.&k, ^^w_t(D-^m-r^^(DiM^^x * 
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^)t^W85a~85f([115T:1185f(D^il^)^it, ^f*^LT¥tf¥ffiW^ 

[0120] mmx msmm^^^M^/m^-^m^mm^^r-mx 

016 (a) ^-f-#]®Ek 016 (b) (oj^-f ±SH:feJ;t/!l6 (c) ^-fTS0£# 

^1-5i,^^5l~55«^m^f 0 ^W^^^^^v^^^^^ 

^Tfc^,#W61~66«^^^f 0 ^W^a:^^^^v^f 0 ^^ 

[0121] ^^-51*5j;t>^@^61«E^i|^^bT^i9, ^^-52~55^fe 

fttf^jLTH#FW^£&LTVV5 0 #ffl^61~65^tf5«^fflSr^ 
y^/W-S/c^ #^61-65(7)^^ 

-r^^m^m^tmbtixm, #^^62-65^, m^eiiLMLxm^ 
zmmttt^%m^Mfcntttbtix^z 0 r^^t, ^^-52-55^ m 

il^^K^51^4ffi^fo v oT-ST»]Tfe6r^W*U, M^-62~65«, 0 
^»^(Z)#ffi^61(D#4ffii-fp v oTBll&-Cfe5ri^f*U\ 
[0122] ^^^•52~55(D^^fR](DfiS^CT > ^^f*^LT<Z)^W^^<Z)J¥^. 

^iLT^^tt^fRl^ff^^^^^jg^tbSo fct, ^^-51, 52*3«t^ 
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62, 66SriIil-f&i5l(D)fc^ 53*5i^#t@^61, 63, 66£ 

mm-fz>%2(D%^ m%^\, sA&zxm^si, 64, mitmm-fz>m?><Djt 
- y f, (6i~66) (Dxmm^m^%^-=-yv (5i~55) mm-r^tfim^w 

^Z.X\ *l^m^=-yY (61-66) <Dtti\tim\z.*lWfc%zL==-y\> (51-55) mm 

ztizm&m^ ^m^=-yv (51-55) i~ 

55^Atf1-3»fM^<^TO^^ 

^yh(o)\mmm-r^tix ^mmmxn^m^mmim^mmmm 

[0124] Z.(D^^M%/m^-yY (51-55; 61-66) IX ^5\Z.^Ut^Mtft^iy 

36ST#5o rcD#tI#C(Dr7i:)feiC35a~35d^M«^m^^T»ffi^-^b (61 
-65)(DM^62-65^^^m$^^#<7)fiE^#Srgll7(b)^^-ro -cDHl 
7<£>MT*te, ^^M35a-35dcDFqji^l^<Z)^ltl,g^ ^^L^U^fi^ 

5a-35d^M-rs)t^/0^^^v^5^t6 o mi2\^Ltc^mm^ 
(D^m^m-r^t^x^ 

[0125] ±&<£>MT?i^ 4oo^^aii-rS^^^*j-rS^) I £ft*5J;^Mi^ 
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[0126] 018(1, l4WJ(^^>5-^^«jgt)t?©Mfcj;U!^^W(: 

(Dm%^8a.tm%m%^8^(Dmmmmwi:am^n^%tmm^8bt(D 
m^t>^^u M2immwyt^-tt59ix Yzmm^^(Dwyt^59at^m 
myt^59a(Dammm^m^w^mwmk59btms.^iD^^'r^ 0 
zm(Dmum^m^M58^xxfm2mmmyt^M59x^ ^^xmtL 

[0127] Mtfcm^, BimmMft^-ttmx mi9 (a) ^-r^^ ^^.«ty^iri^ 

^feM^S^rfSo ^2#M^^59(i, 019(b) ^-f i5f^ 1th 
[0128] ^LT, ^l^ffi^^*j-58(C^ott5^^(7)Ji5a^^tt5 
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[0129] t-it, *mmmx mum^w^ft58mmaz^(Dmm t^^y^y 
\n6k<Dmmt, m2mmw^M59 mmmz(D&m) t^^y^yviQt 

^ot^&pi^-y^m^ 
[0130] rr-e, =Lik(Dm^^-y<Dm^ML^^^^wmmM^M58tm^ 

6 t(D m <D 30 <D?77 (A) ft, ^ 1 5 8 1 6 M © 

^s§»T-rs, ^pi, P2, ps^s-rs^^tim^wpi^^*^^ 

[0131] f|2^®Jlft^ 

,»^^l7t^)t^PL)t(7)^(D7fe^»tf1-5, ^Pl, P2, P3^|@1"5 

1 7 te^&ft^ 1 7^&I^^PL) £$JMffi (M, W) t(Dm<D 

ytm^mft-fz, j&pu P2, P3cit5)t^ ©^»©i p 

[0132] ^77(A)«t!9, ^l#M^^58^^^^y^^Kl6^(D^^*5V^ 
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(Dimp^-ymmmjj^m(Dmm^-ytf^ 0 777(B) K^-fx?^ ^ 

[0133] £^l|l#M^^58JdJn;iT^ 

^2#^ffiJ£ft^59fc^£-r5^ H2#M^^59(D^ffi^j;i9, 018(7) 

^77(o*3«tt;(D)^-r«t5^ ^MPi^ii-rs^i^^tin^/^-y 

[0134] mgt-^«,^lMlE#^ffi^^^^58^m2#^ffi^^^-^59^<7)m#^ffl 

fc«fc9, ^MPl (ftitm^CYM^-Hpr^ft) ^n-rs^i^^^b 

MM/^-^^^^-r^o ^P2*5it>^P3(cp-rs^^s^^HB^^ 

flMMM^J^V^ ; ^P2fej;t>^P3(D4 3 '^^Pl^^OT^^(cfB v ofc:Eg|f^ 

[0135] -r ^>^^pi^^Y^^i^/0oTim§{5t\ ^o^^K-rs^*^* 

#^«^^^58^J;t;^2^ffi^^59^^^^>'Kl6^^|ftl,5 

[0136] ±}£LfcJ;5^ *^"Clt, m^®^ft^58£f|2^E;&£ft^ 

^59^^^@M^^^^ft^^U^l#M^^^^58^m2#^ffi^^^ 
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m2mmm%^m$bxm£-^ctz> 0 mimmm%^m%tm2 
[0137] ^±M5^ «^M-m, mi#mmmyt^m8bm2mmm^n59k 

Mtfffi(M, w) ^©DtiM^H^-l-Iitoo, Mtfffi± 

[0138] ±.^(Dmmv^ mum^M^tt58tM2mmwyt7-m9k^x 
[0139] ^ ^mmxn^ ii#iffiK^58fcti;i2#iiKf)f[59^ 
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[oho] Mcfomz, mimmm^ttix mi 9(c) ^-r £5^, tctx.UY^m-r^ 

tSir^<Hm>c ^2#MM^«, 019(d) ^-r^^ fc£*.f* 

-r^^itB (m, w) ±<D&&\z.m&tzytM<DM p F^O'd^^^^^is^-r 

[0141] ii^t&^-Cte, mi^*S^7fe^-(M^-)xt58^j;^2#^S^^- 

(iti^ ) ^-59^- WD/^-yomytm (mm) ^^-r^\zti\m& 

59^n^r-^wytmmnA)^(D^-y\L^^xmM^^mm^mx 
&3o M,m^tcb^mimmm^(m^)M58^\ 020(a), (c)^-r 

/^-y©^i(Mft)^^-r5^Mt^Tfe5 0 

[0142] r©l5^tfi, ^2#W^^-(#ffii : -)xt59«, 020(b) , (d) ^"f £ 
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[0143] ^ ±.^(Dtm^ix mimmm^ im^) xnm2mmw^ 

[0144] tr5T% ±»«WC&VVC ^^^i^^^^^fig^^^^/Kfa^^ 

2 

[0145] ±j£<£>&wm, mnmmmyt^ mm^-) m^mmm^tm^^ 
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\mLxmmmmmm^mm^ta%mm\m^m%mmmm)^^ 
mzmmmjt* mm*) mv^tt^i-zmztm^mxh^ ^.(omwmx 
mummtm* mm*) m^<om%± mmm ^\mvxmmwm%m. ( 
mm) ft^trnzmmmit* mm*) mMmm mmm ^tom^m 

^^th^timm-^im-r^t^x^^ 
[oi46] mm\^ mmMm±(Dm^m(Dft^mmmm^T-6mmtLx, 
yy*y^i6^m^xmimmM^t* mm*) mstmzmmn^* mm* 
)m9kttwmtezmm\z.nfe-rz>^tkx*%z> 0 ^m^, ^^yy*yvi6t 
mimmm%* mm*) m%b<Dmtt^^y*y*yY7tm2mmmyt* ( 
m^*)m9tmm^t(Dm\^zxmmMm^nmyt^m(D^^mmi-^ 

[0147] ±3jfiO|ftK-efi, -^#M^^(#ffi^-)*]-(58, 59)%m^kK 

mm^m^m^t^x^^ -r^t>%, tm^mm-r^mmm%*mm 
*) (D%L&£.mm\^ "xm* ^mm^mxh^ 0 
tons] Mfcm^ fct^m2i^-t^\^ AWttt£c«t(iffit)©i^ 

«i(fffiI)M^ft53o©#iI|E^(f|^)71a-71c^l^ 

WiQ^Mmh "jmxh&o m2i(DmG^mmx^x ^tvyy^r^yxizt^ 
^yy*y^i6t<Dm(D^y^y^^m5oyt^Kmi^MmMyt*mm 
*) 7i&&£x$m2mmm%*mm*) 7ib&%um^m\z.wm&h. ^sf 
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71c#siEg£;ftTV>5 0 

[0149] ^.(DM^s m22K^i-£o\^1$±%M(^?7V4yVl6t^AXt(D5£&\L 

m-rmm mmmm%^{m^)7i*-7ic^^fommx-umr-t£]p 

^$i±/^-V-t/^i^71aa, 71ba, 71ca^#M^^- (ItS^) 71a~71c^ 

ii-rs^) ^#^ffi^7t^(M^)7ia-7ic^nmaii-r^«-r^^ 

^$^/^-V-t/^J^71ab, 71bb, 71cb^#^ffi»^-(M^-)71a~71c^ 
[0150] r©f6»J-Cfi, ##M^^-(#+S^-)71a-71c(7)^)ti(Mft)^ 

mzfetrmytm. (mm) ^mt-rm^m^tm. (mm) ^^-rmm^ 
%mmm)^, ^mmm%^-(m^) 

[0151] ur,^A^bm^^mpL^v^mmM^tLX(D^^w^mmi-mm 
yt^mmm^ ^mm^mma-pwrnn^m^^xmrni-^ 

ttm-tzmik (2^tcnztisx±) (Dmmm%^ (iti^) srffl v wit 

[0152] 023«, *Il^K^^Ii7t^gt©fiJl»^IiW»(^t 
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D (omm^mxix mmMm±(ommmm-rm r ft wt^ti©^ m 
^»#x@siiTtt, mm^mmu-pw^mff-^Km^^x, wit 

[0153] rr-c, Mmft¥mmi-PL)mm c r-?tLx, fcb&t^?v774T4u 

&&mttjjmz^^xn,tzkKtt%mwf?%6, 870, 668^#^#^t-sr 
[0154] &sv^ ^i#xasn^v^, mmm&£nfcmwm^mM^±.<D 

[0155] ^WtlT-fi, ^tt®±^^{c|@i-5lfl p ft (MM±<Dtiitto 

0 1 

, S )K£m&tl%<Wfe®%:JM(DSP , DSP , DSP ) <Dfrrt&m^b&X% 

2 3 12 3 

So rrr\ #^fif^jfDSP ^Bix^-^^iiiibTftffiX^-^^ii-rs^ll 

i 

0 110 

s 0 ih^^#^^dsp m^±<D-&%mmLxim±.(D-&\mT-%ftm 

2 

0 2 2 0 

, #^fi)titDsp m^±.(D-ti&mmhx{m±.<D-mmt-%ftmmt-z>x 

3 

0 3 3 0 

s fe^mxm, s f^^ffM^^^^siaiiiafi^^it^fe^, s « 

0 1 2 



WO 2006/077849 



41 



PCT/JP2006/300584 



3 

[0156] tfcivc, *IIIl©il*Stli i^ff-x^^S^X^ttife^VM^fDtM 

W&) > #M}«X (lli^) ©m^/txfMs 1 5^tp 0 
[0157] ggffxasi3-m, M r rt^ofi)t^^^^J;mM)fe^^^«^ 

JKfi8o^SrlSI3S1-Sfe«) (#fflX) M Hmtt^-f 

^{a^-icii^^ttMMbooMitffiXo^^-eop^ p ftwffiift^li© 

mtftm (mm) ^^m^ 0 
[0158] 7jfev^\ $mj:nsi3x^mL±m%Am^m) / ^^u^vtcmwc(DmMm 
j«x (MX) ^^^^s^gaeu^ffi-r^^^^^ffi^^^- (M 
x) (Dmm^mx\ mm^m^fDmrnrnm-rm r rt-eofi^^i^^ (it 

#tsx)o»i(#ffift)^»ctmi©^iiexsff»#^xT, ip^to 
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[0159] #ci v?\ fr^mjLmi4r^m£*itd&mMft±(Dm%t&fcMi-%ffl r ^ 

[0160] fc^^i^f^m^t^ffxasi3^^WXfMS14^^|#^MLTitA/^ 
^^Xasi5T:11,I^ffX|iS13^W$^0fS©^)ta(Mi)^(# 

?k^<Dffife(DfcmttMftU&&t2 (S16) 0 W±(Dj;5^, Jf^^XfSS15 
fc^t>^3t^icX@S16fi,mg(D^4(#ffi*)^^i-5^(D^M^ 

ft^OBMB^) £^m^LTlfimi-&!»x@£fij3cLTi^ 0 r5LT, #H 
[0161] #cfc, ^mMl&m^MMkLX, ^fl-^-r^tBff g 
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[oi62] 7icv>T\ m23{^i-m^mtmmi^ $m^-^^m^<mtnh^^mu^m 

5^^^J^-T5(S22) 0 W^XaS22^^V^T, liftfM^fiO^&W 

[0163] ttrtM5t^^^i£^xas23rii,^^#xas2ir*#btLfc^l^ffi 

y^/V^-T^y— (Zernike Annular) #Jg^fflV^T, JM^MIftWo 
tf3fI)tM^^£> #5tfM^DSP(DSP , DSP , DSP 

1 2 3 

-T5 0 m^mmxim.nm^um^w^mmmm^mxm, 
mx-te, mm^tLxmmmmi p , e &?mmt~Lxy^v^>T^ 

[0164] -T^^^,#^fl)tSDSP(p, 6)^y^~Sr-T^7-(DP}ffim%kAZi( 

DSP(p, 0 ) = £Ci-AZi(p , 0) 

= Cl-AZl(p, 0)+C2-AZ2(p, 0) 
hCn-AZn(,o, 0) (b) 

[0165] cux y^^-T^7-^m^<D&m<vmwtxh& 0 ur, 

^^AZl~AZ167cit^(7)^(l)^^c ||^AZ2~AZ16^^5r 
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^lUfflrJt (BWfc<Dmi&<D)ft&/yt&= a inner/ a outer) 1?fe3 0 

[0166] mi] 

m. (i) 



AZl 
AZ2 

AZ3 

AZ4 
AZ5 
AZ6 
AZ7 
AZ8 
AZ9 

AZ10 
AZ11 

AZ12 

AZ13 
AZ14 
AZl 5 

AZ16 



1 



pcosQ 

1x17 

psind 



+ £ 

2p 2 -l-s 2 
1-g 2 
p 1 cos 26 

JX + £ 2 +£ A 

p 2 sin 20 



+ £ 2 +£ 4 



(3 / g 3 (l+g 2 )-2p(l+g 2 +g 4 ))cos£ 

(X-e 2 )^(X+e 2 XX+4e 2 +e 4 ) 
(3p 3 (l + e 2 )- 2p(l + s 2 + e 4 ))sin 6 

(l-e 2 )Vl + 5e 2 +5e 4 +6 6 

6p*-6p 2 Q.+£)+(i+4e 2 +s 4 ) 

_^_cos3^_ 
Jx + e 2 +e 4 +e 6 
p 3 sin36> 

Vi+ff 2 +g 4 +g 6 

V(l-g 2 )(4p 4 (l+ g 2 +g 4 )-3/7 2 (l+g 2 +g 4 +g 6 ))cos2fl 

Vl+4g 2 +10g 4 +4g 6 +g 8 

V(l-g 2 )(4 / 9 4 (l+g 2 +s 4 )-3p 2 (X+s 2 +g 4 +g 6 ))sin2fl 

Vl+4g 2 +10g 4 +4g 6 +g 8 
(l0p 5 (l + 4E 2 + e 4 )-12 P 3 (i + 4e 2 +4e 4 + s 6 )+3p(l + 4s 2 + 10s 4 +4e 6 +E 8 ))cos6 

(l-£ 2 )Vl + 13E 2 +46e" +46e 6 +13e 8 +e'° 
(lOp 5 (l + 4e 2 + e 4 )- 12p 3 (l + 4e 2 + 4e 4 + e 6 )+ 3p(l + 4e 2 + 10e 4 + 4e 6 + e 8 ))sin 6 

(l - e 2 J Vl + 13e 2 + 46e" + 46e 6 + 1 3e 8 + e 10 

20p 6 -30p 4 (X+£ 2 )+X2p 2 (X+3e 2 +g 4 )-(l+9g 2 +9g 4 +g 6 ) 



CT. 

c _ inner 
a outer 
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[0167] — jj, fcb7LlSmmm(DtM&. yyW'y&V—tr (Fringe Zernike) #II^Srffl 

wr, mm%(Dm.\H\^mu%^m(D^^^ #^fa)tSDSP(DSP , dsp , 

1 2 

dsp )(D^\^m^i-^o ^.tux mmmxmmo^mum^mm^ 

3 

[0168] •r^^,#^^DSP(p, 0)tt, ^y^-^m/^/r^flff HfcFZi(p, 
0 ) Srffl V toS: (c) fc^-f «fc5(-Jg5H^^5o 
DSP(p, 0 ) = XBi-FZi(p , 0) 

= Bl-FZl(p, 0)+B2-FZ2(p, 0) 
hBn-FZn( p ,6) (c) 

[0169] rr-t% Bitt, 7Vyi>-y^~^m^(D&iM.(D&Mxfoz> 0 wr> 7 ] jyz/-y^ 

;V~fr&^<D&^(DmW%¥Zi( p , 0 ) (Doh, ||lll-|?16^C^5Sil:FZ 
l~FZ16£:tt§r#C<^(2) t^-To 
[0170] ^(2) 
FZ1: 1 
FZ2: p cos 0 
FZ3 : p sin 0 
FZ4: 2p 2 -l 
FZ5: p 2 cos2 0 
FZ6 : p 2 sin2 0 
FZ7: (3p 2 -2)pcos0 
FZ8: (3p 2 -2)psin0 
FZ9: 6p 4 -6p 2 +l 
FZ10: p 3 cos3 0 
FZ11: p 3 sin3 0 
FZ12: (4p 2 -3) p 2 cos2 0 
FZ13: (4p 2 -3) p 2 sin2 0 
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FZ14: (10p 4 -12p 2 + 3) pcos0 
FZ15: (10p 4 -12p 2 + 3) p sin 0 
FZ16: 20p 6 -30p 4 +12p 2 -l 



[0171] &.^x\ ^mmmm^mxi^ m^nsz^nhfitt-y^^^^ 

a ) ^t^ttum ( p , e ) <DmtktLx<DmftftMfrti£m&\z£vmffii-z> (s 
24) 0 jy^^, Mias24-m, #^j^i8-r6fM)tm^^sr#®tiJM^( 
h, « ) *s ^ifimn ( p , e ) ©Pi5c^L-r^-rM)t^^^#ii^^^-r5o 

iM^m^^^Om^K^^XlX ^S#fF^W^US2003/0206 
289^^#W2005-12190^#Sr#^-T5ri^-et§ o 

[0172] ±3£tf>4^ft&2f-Cf3:, &J£3fc^©i£®J&^fe®ffi^S(h, a)fe£U«Iffi 

WMft^m&%mfei-%^t&x%&ztmMbfrx&% 0 r5LT, Mi@s24 
-ett, jfiMxfi (S23) x^fitcy^/v^^^\z^n^m(Dy^;v^^M 

[0173] ^ftftMte, ±3i&^^if{cgB^^TV^j;5^^ fc^f^rf W^/V^ 

[0174] ^5bT, MxfMS24-c«, mytftmftftvmftftti&zxmftfoftttzmti? 
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[0175] #Clv?\ ^ffi^^(^^-)O^H-X@S25T*«, 
T*3< 0 

[0176] #^«ffi^7t^(M^)m^-r^t^7fe*(M*)^*^, 

[0177] r5LT, f£ff X@S25T'tt, l¥fffiX@S24Tl#fe^fM^fil^^^-r?)f¥ 
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[0178] 7k^^\mf^ms25^w:^tcm^mmm*)^^n^Lfcmm(omm 
5>*^^^mFifM(Dmit^^(^-^fcs^^/6^w^-rs (S22) 0 

[0179] ?F^^^XaS27-C«, ^ffXmS25^t±i$^f}fS^7t*(M*)^ 

(111^) ^(DBff^fig^^timm^^tp (S28) o r5LT, 

[0180] x^^^mi^^ 

[0181] £xr, mwc(Dm^mn^^m^y^^m^tc^4^^^^(ic^Lsi 
^^mw-f-yf, ccd, mmm^yv, ^n^yf)©4i 

[0182] @25«, ^^^O^^X^^feS^it^^^^ffiLT^^b^^-CfeS 
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310, ^nh^^X^yhy^yh^m^X-^-^^Vr^yhU-^iLAN) 309 
^m^o ^btaV^A308tt, LAN309^mp3f(D^*yhy-?Xh^ 

[0183] -27, 302~304«, m^BW<D^-- J f-tLX(D^mWB^-^-(Dm^ 

mxh% 0 M5tx^302~304«, m^mte&^x-^m-t&x.mxh^xhg, 

Tfco^m\ #X^#302~304|*I^ ZWetl, ±M(Dm%^T-MWk(D 

wtftmu.) fcs&im<Dwmmmo6b, ^n^m^x^yhy^yh^mm-r^ 
-^7^yr^5/M7-^(LAN)3iii:, &mmmmo6(D%myKU%m%i-%$£ 

UmUtLX^yh^myyy-^307tm^ibtlX\^ o #X^302~304l^tt 
b^^h^S^-r^aoni, #X#f^OLAN31lS:Xil©^§|S^yM7— 
fe^^^5/h305{c^-f?)fc:^(D^-h^^Srii^§ o r^J^X^cDL 
ANSll^^^^-^^hSOS^UT^^-SOljliJO^hWa^^SOS^ 
T^«^^fg^^i9 > ^hf=a^xA308(Dir^^y^Mg^J;oT^fe^^- 

[0184] jy^Wm, 4>?-*yh305%frLX, ^S^£^g306<Dfgij^£^^:r 

lf^-f 3fi#, ^ffl^y^h^T^-*)^ ^froy^b^mr, ^y°fi# 

te¥<DU^m*^>y—m*b&V&ZZk&X%% 0 #X|§302~304^>^ 

-3oi^o^^x—^aff^ctij ? #x^rtcDLAN3iiT?(757 2, --^a{f ^vy 
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-^yhV-m^i^M^tiX^^mit^h^^ (TCP/IP) tftizftZtiZo 

-^-*£f#||LT«^yb!7-^X^Mi\ a^f^-(7)It©II^f)i7- 
[0185] @26«, ^Jfeff^^^:f*^^A^@25^ra(7)^i*^^^Di9aiLT^ 

, 20i(«^g^-^-(^f*xVM^^-^-)oM^x^-i?fe^, X*J 

l:ft«£tJ^28Sft^©202, ^^^3^203, J^If Mit^g204;$^A£tvr 
V^o 026Tii$Sl5gX#2Olfiloff{j-ffiV^TV^5^, ^^^^X^^ 

*yh&m$,U ^7Y^M^7^20bXM^v^y(DUW]^Mi)^fiX\^ 0 
[0186] I^*h#M£M7 ( ~#~220, fiJM£©^-#-2 

PIf*^Srtf5^fe(D^M : a^x^2ll, 221, 23l£#;L, ZXibfeAiMjtZS 

mrto^sg^a^s^hwa^x^205^,^M<z)-<^y-(Df : a^x 

A211, 221, 231t\X^*yh9—?200X&%4y?—*yh^L<nWMB*y 
^^#TtK<D^^-^^^^-^h200^L^Pif*^^^5r^-C2l 
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[oi87] ^mwn^M\^mmfit^mmmm^fi^, r^^w^ *yw-9 
[0188] &xwtx*m&mu* { gm-ttt'<u»-?\x nm^mu^h, mmmmom 

S(401), VUr/^^-(402), h97><Z)#£ (403) ,^£0 (404), H#,Jt 
(405) , (406) , >ttfe (407) , ^ig (408) #<7>fi$B£TO±<£> @ f£ 

A^1-?.o A^^^'[f#^^-^>yh^LTf*^x-^-<^^^ff$tb, 

o^^-vy^m-m (4io-4i2) *m$iu i tf>H^t¥»ti# 

[0189] ±^<7)^»^^^tt5M^J^18^S[J^L^{i^^1i^iS-r5^^ 

[0190] ±^(D#^ffi^^-^^V^T, ro#3tS^^-^j;oT^S^©- 

^5>(f»^)^^^|iE^[ij;v^(c«, 028(a) ^f-tr 

[0191] ±^<d#MM^-#^t, :©#iilffi^iaot|ffilMo- 

^5>(fW^)<^^-?rffiIEm^av^^^«, 028(b) Kt^-T^K, -ft. 

&&(Dj&ti&fyfttt (mMm$Tftjn) &wnmm&tf&, mmm^vix 
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tD*)Km^tfrv^z> 0 r©ni28(b) ^Lfc^tmmmu(omm(D^mtm2 
8(c) K^-ftm, -ik^amm^)(D^mw^t^ 0 

[0192] tit, ±ifc<D&MMMmzfrfrzm&%fefc£ti&, tckx.t£'?x?%mj&ir%yt 

^?-y<Dmmn%{&mit^btfx%z> 0 

[0193] ±^<©^Wl^^^^E7t^g-T:1i, JTOft^ff^oT^^Ci^^ 

m*. m^m^m^s mmmu^ym)^m^-r^t^x^^ 0 sir, ±m<dm 
mmm(Dm^mw^m"xmyt'^mmtLx<D^^m\mM<D\E]m^-y^m 

\c^m29(Dyv-^-h%^M\sxmm-r%o 

[0194] \ H29(D^x^ o 301{C^V^T, ln^O^/^^JSJg ^||^^3 0 #C 
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[0195] ^ ±&<D%ffij&ffi<Dm%gm-e}-z. -fu-h (tfy^mm) nm&^y-y 
m^m^m^m^thx^^ sir, m3o<D7v-^-h&^Mhx, r©^# 

•tfyxwm) \dfc^m?/£-$-z>. ffimytvyyyyj-JMftmnztiZo ^my 
^yy^-jimK^x^mmimm^ia^momm^^m^y-ym^ 

[0196] #Cfcl, %y~7j;V#~fc&XM402-X?\^ R(Red) , G (Green) , B(Blue) fcfcf/fcL 
[0197] ±/VB^XlM403X^ ^^^^Mxa401{CT#b^Hff^/^ 

zmw^i, ^yyyh^^^M^nxm^M^m^-tLx^m^^o x 
m^m^x/v-7yh&<mz>^ttfx%% 0 

[0198] ±^O^JS^flg-Ctt, m%%tVXAxFx.^y-?V—*F % : 193nm) 

^KrF^^^^U—if % : 248nm) SrfflV^Tl ^\ Z.tl\Z.ffltfe£tlZ>Zbft< 
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[0199] ±.^<Dmmjfmvix mftmmz&^x^xt&mwirzmwyt^mmz. 
mm^-mfmm^mn^mmM^mmvx^mm^mM^^ 

[0200] i %u 

3, 4 ^mmmm 

6 [UJffft^^ 

7 TV*— 

9, 19 RT^ffi^^yb 

10 RiT^rv/ny^ 

11 x— Ai/yX 

12 RT^Jift^-s/h 

13 v^^n77^7^vyX 

14 myt*-?*- 

15 3>fyf-3t^^ 

16 -vW-fyAW 

17 $Ngl?fc^ 

is fii«fiyi^ 

PL 
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m^^^x, 

i-%%2mft^^mt*mzx\,ttk%mmi-mmyt¥mm 0 
fm\^m^^t^(Dmm^m^x\^t^mwt^mmm\mm(D 

[8] MIB^^®^^5)t^3t^li»^i-5^fe©M^^^S[|^^^^^ffi 
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nx^^zt&mikbi-mMmi2imM<DMmft^m 0 
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[17] mm^mMmmi-m<Dm^mmmi-^tc^<DMyt^mwi^^hKm 

[is] tuM^m^^ 

[19] mmmk(DnimmMntt(D&*ix mtmrn^mn^mMamm^m 

[20] mm^(D^mm^mx mtmm%^W(D%m^fctrm(Dmij$\ 

[21] ffffs^jMs^i-^©^ 

[22] mmmM^<Di&m^ mtmmM^t^m^wmm, ^m^mm 

[23] &M(D%\z.^\^x^m^m^mm^mm%^mm^^x, 
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[24] mmmytmmm^^ AM^mm^t(Dm\mnm^^mm^i-?>tc^(D 

o 

[25] mm%k(DnimmMmtt(D&*ix mmmm^mn^m^m^nfm 
[26] Mfsw,M^}ii-37Ms«i^^^ 

[27] mtm^mm^a, AM-rmmuyt^m^^^m^n4--r^fc^<Dm 
[28] im&m&mzm-zft<nffiftw&&fflfeirztift^ 

[29] W^l#S28<^>T;to3>l^fE^^ 

[30] ft ^1^^280V^^^l^^|E^^^3fe^eMV^T, fJt)£<7>^^ 
£^#t£^fcSgft-f-5RftX@£, 
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[32] mifrbomzm^x&m&ft&mmi-mwft^mnvM&xmx'h^x, 
[33] tuts^3xa«, m^B2j:mzxffrm&mm^mndmfe(Dim^n^ 

[36] mB^mmmm^mBmm^mm<Dmm^Km^^m6r-n^^ 

ri^#miTS!f*^327!/M35(7)V^^^liI(CfBicOf»^fe 

mtmm^mx(Dmm%(D\u%^m^mm\^^ir^mi^t, 

[38] t&is^i*3<t^2xm^5^w^^<^-^©xmtt, mm-r^%(Dm^mm 
mKm^^m^n^^^t^mmb^mmm7\mm(Dm^M^o 

[39] tufEmi^J:t>^2Xa^5^^ / >^<^-^(DXa«, AM-r^itlllfM^^^ 

[40] SuffiMM^m-^^fM^ 

tufS^l^J;^2XfM(7)5^© / >^<^-^(7)Xa-C«, tufSfl^l^I^X 
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[43] mm^^m\^m^<D^-y^mmumm^(D^-y^m^m^±K 

[45] M*^43*^fi44^|B^<7)M^^fel^oT|QS^^fc:rtSr#mt-r5i|^^ 



[46] ^l^^X^^l/^-^KB^XSmi^B^^^M^^. BufSHl^^cT) 
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[47] MIB^l^J;^02»^M^^^5MIB^^^^I^*^3t^3t^1iS:tf- 

[48] m^mnmmt&im't&i-M.xix mmmim^tmm^immm^ 
[49] mie^^s^^^ 

1-5f*#^47£fcte48^!Efc©iflSE#ifco 
[50] f»*^46^S490V^i*^^l^^|EifeOflSE^J^oTWSE$^rt^#^ 

[52] mmM50{mM^n^mm^mm^^m2myt^m^^ny°^^(D 
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[2006^6^235 (23. 06. 2006) gfig$$Ja$JI] 

mztiz^k t -t^rn^m 1 75^ s *t na> 1 ^^satt^^^iaft, 

[11] WER8K3t*»ia»4, ^^^'fi'K&^tii 

zmkb-tznim 1 753i i o vf*u&> i mzmm<nmwm$mo 
[12] 3t«a»6>(^cat^v >T^jM*^^s^jtt*gss(c*5v vc, 

[13] fijiem^^?-^ A*H~ §B»^^^t^MSrPi^^c^~r5fc«>o^ 
[14] t^B»(^Rj«»W^^«, j®^*^S3t*^cJ:0^*nfl.-o 

[15] wm2-o<DM^v xmx ^^jtm^mim%m^m^m\z.t^ x ? 
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[19] JlfflBj&ifUMfc^^ 

X., 

Mo 

[21] msm^^rnmmm^^i^ irnmwwm^Dmuamtmttmm. 
[23] fflgm^^m-zfttoiB^^ b\z.m 
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[25] ItrgWm^e^s ^7^*/W^L^^|:^|:it 

izmm&thz r £ zmikt -tzmeg. 1 2 2 4 gov ^> 1 ^cfBic^apj^ 

[28] tfreeiffi&a^asE^ d 
[29] m®m%s&myx ^^^yK^^tiiit 

ft, 

[30] ^BBij<^saft*^tt, AJNi-snKi^jdi^^^w^wrsfeft 
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[32] i!flf3»CDlffi^^ 

[34] 3tas»»5> >-cttfl«t® *wsisw3tt*»iam ^t, 

[35] mM&8&9B3trt^ 7^7t^lfm^^^ra^f^^^^){-ft^i-§7ci6(D 
[36] tfJia^^^^{]^^m<r^)#^^s ^JlE^B^^^^^fi^^f^TO^*^ 

[37] tfiiBi&i^ante^5tt<a^^ 

V. 
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[38] m£.mmmm?i$. Mft%mm%\^M%&m.&^mzte^%tc&(Dm 

[39] ftufBWJtffi^^S ^©(iS3te^SrS'J^i-S £ £> ^ 

tiS-i SrW^iri-^SS*^ 3 4 7bm 3 9 <7;>v vffri,^ l qKcffitt^BRWJt^S, 
[41] huIEM^^-?-}*, A&ft- 5B^7fe^^^^^«j^^(rM^ ; 57 t cfe« 

* joes r £ t -rzm&L 4 0 ^lasc^w^ige, 
[43] m^Mm<D^msmm\^ t mrnm^^wmMm t <DmizMim smz v 

[45] 1 tjm 4 4 cdv >t ^ 1 wztt<omw%&&m&m*., mmmytfmm 
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[46] Ht&R l 755 4 4 m ^-ttifr l q»c|B(feoflSW3t^6S<Sc:fflv vt, ffi£<D/<?— 

[47] ffcfcE 1 75^ 4 4 ©V vf^i i ^am^ffi^^ttiS^V ^T, B^C7>^- 

[49] fidSEjssn^ii, mem2JM^xmm^m^mzm^m^nm^ntcmt 
[50] tfifB^2xm«, m^^mtwmmMmt<^m<D^^^m^tzmm^ 

[5i] f 115^4 xm-m, mm^Mmcmt^t(mmmm^^ z t 

[52] tutS^^iM^^tfS^BJ^^^^^M 9 fdlEffiS^^^ 6 XS^Str 
£ £ £ i-^lt*^ 4 8 75m 5 1 ^ftlt > 1 ^fBSoWDfrfe 

[53] %ffifi>b<Dytfc&$ f ^x^m^m^mmi-mmyt^mm^m^mxh^x, 
mmmmx^mm^<DmMm^mmmz.mtr^m 1 rat * 

2JMt t 1-5M^tfe 
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[54] mm, 1 2 JM<D ? ^(Typtl < t b—JjfDTmX ififl1-5ft0>{&IS& 

[56] fui!3^Jf®^m-5»M5^^ 

[57] m^miiMX'ix wmtmm. rnm^mm^^m^im, mmm^mt 
mMzmwrn^mttz z t wmt-tztftiVR 5 3 ibm 5 6 <?>v 1 ^ c 

[58] ffcfcJg 4 8 73S 5 7 CDV 1 ^rtE^^piS^l^^o r. t £ 

[59] mwyemw^x K>m^^-^mm u im&(0'<?-^&m$m&± 
msm&t&gm:, it *ii4 s jm 5 7 ^ vf*bj&> 1 ^ffiaMs&^saz:^ 

[60] *fifEfi&fcH^ $ h \z.^ 

[6i] mm 5 9 a-fcwt 6 0 ^tm(Dtm&mzfe^xwm£fttz.z. t ^nmt-r^m 
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mem 1 *s zxm 2 mwft^mmz. st^gu s 5 7 <z>v ^i 3 *^ 1 jgiriste 

Z>m&m6 3 6 4 ^f»DM^7£, 
[66] ft 2 6 5 vf*u&:» 1 ^f5$c^«^?£^oTf^£n/cC £ £ 

[67] tt$&6 6(-l^$n^m"l^^S^J;U^2^7 , ^g^ti^M7 e n-t?^ 
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[68] m^m 6 6 Kfmtstizm i n^maxxim 2 ffl(^&$ts&fcf*±xm 

[69] n y s> Tt^TTSX^ , ftiTl^n 

[70] i«as6i3e@»^< <b 1 1 ^i^tsw, mmM\mtz>\m%^t* 
[71] mmmmm$co'j?te< thi &mrzfim*. mymm(Dmi.mzm*tz>m 

» 1 to 1 fc \mtefflimkmfctim& 

[74] iMflatteWtf A^&8^5TO*lt::*5V ^T^^JfetS^Sr^T LTV ^ 

[75] wmm 1 iim-^m 2 <z»teMi^(^ ±> 

s^&ff *ltv ^ r k &mk'tz>w&& 7 3 s^n 7 4 ^fssw^^spt 
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